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December 9, 2003

CCI Analyrieal Laboratacies, Inc.
8620 Holly Drive
Everett, WA 98208

Attention: Chuck Rancatti

Date Received io Lab : October 9, 2003

Sample Type : One (1) Water
SDG Number : 24132

CASE NARRATIVE

I Totroduction

On October 9, 2003, one water sample was received ot the STL Richland (STLR) laboratary for
radiochemical analysis. Upon receipt, the sample was assigned the STLR identification number as
described on the cover page of the Analytical Duta Package report form. The sample was assigned

Number J3J090311,

to Lot

II. Sample Receipt

The sample was reesived in good condition and no anomalies were noted during check-in.

III.  Analytical Results/Vethodolopgy

o«

The analytical results for this report are presented by laboratory sample ID. Each set of data include
sample identification information; analytical results and che appropriate associated statistical
uncertainties.

The analyses raquested were:
Radium-226 by method RICH-RC-5005 (EPA 903.1)
Radium-228 by method RICH-RC-5005 (EPA 90+.0)

Leaders In Environmental Testing
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IV.  Quality Control

The analytical result for each analysis performed includes 2 minimum of one laboratary control sample
(LCS). and one reagent blank sample analysis. Any exceptions have been ooted in the “Comments™
section.

Y. Comments

Radium-226 Apalysis:
The LCS, batch blank and sample resuits are within acceptance limits.

The barch blank result was above half the RDL., but still below the RDL. The sample resu!
below the RDL and the data Is accepted. Except as noted, the LCS, batch blank and sample

results are within acceptance limits.

Radium-228 Analysis: :
are

I certify that this Certificate of Analysis is in cc‘:mpliance with the SOW, both technically and for
completeness, for other than the conditions derailed above. The Laboratory Manager or & designes, a5
verified by the following signature has sutharized release of the data contained in this hard copy da

package.

Reviewed and appraved:

DRI

Garrerz E. Knutson
Project Manager Assistant
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Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS AEFERENCES|
Referenced Method Isotope(s) STL Hichiand's SOP number
[EPA 201.1 Cs-134, 131 RICH-RC-5017
[EPA 900.0 Alpha & Beta RICH-RCS014
[EPA 803.1 Ra-226 RICH-AC-5005
EPA 004.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/80 RICH-RC-5006
ASTM D2460 fTotal Radium RICH-RC-5027
[Standard Methad 7500-U-C & ASTM Da174 |Uranium RICH-RC-5058
[EPA 906.0 Tritium RICH-RC-5007
|
NOTE:

The Gross Alpha LGS i3 prepared with Am-241 (unless otherwise specified In the case namative)
The Gross Beta LCS Is prepared with St/Y-80 (unless otherwise specified in the case narrative)
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Uncertainty Estimation

STL Richland has adopted the intermacionally accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Editioa™. The approach, “Law of Propagation of Ercors”,
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical tesult (R) by some functional relationship, R = constants * (x,¥Zwe).
The components (x.y.2) are evaluated to detormine their contribution to the ovarall method uncertainty. -
The individual component uncertainties (w) are then combined usiag a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertalntes not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square ront of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u;) swltiplied by the coverage factor (1,2, or 3). :

When three or more sample replicates are used w derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where § is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that arc not

included in the standard deviation.

The dedivasion of the general "Law of Propagation of Errors” cquations and speeific example are
available on request. e
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W Report Definitions _
\ Action Lev An agreed upon sctivity level uacd 10 tigger some zction When the final result is greater then or equal 1o the Actian
Level. Often the Action Level is related to the Decision Limit i
Batch The QC preparation batch number that relates laboratory samples to QC samples that were peepaced and analyzed
together,
Bias Deflned by the cquation (Result/Expected)-1 as deﬁncd.by ANSI Ni3.30.
COCNo Chain of Custedy Namber assigoed by the Client or STL Richland.

Count Errar (fis) Poissen counting statistics of the gross sample count and background. Thc uncertainty is bsolute and in the same
umits as the result. For Liguid Scintliation Counting (LSC) the basch blank count is the beckground.

Totat Uncert (#3) Al known uncertainties associated with the preparation znd analysis of the sample are propagated (o give 8 measure

. Combined of the uncerwinty associated with the result, i 2he combined uncertainty. The uncertainty is absolu!crand indhe
Unceraiuty. samg units as the result. l
(fs), Coveruge The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations. l
Faclor . H
CRDL (RL) Coutracnsal Regquired Detection Limit as defined in the Clieat’s Statemeat Of Work or STL Ricluard "deffault"

nominal datection limit. ORen referred to the reporting Level (RL) .

Le Decision Level based on instrument backgrousd or blank, adjusted by the Efficiency, Chicmical Yield.jand Volume
associated with the sample. The Type I ervor probability is approximately $%. Le=(1.645 %
SqnZ*(BkgmdCnvBkgmdCatMin)/SCntMin)) * (CenvFeV/(EfF<Y1d=Abn*VoD) * IngrFet). For LSCimethads the
batch blank {s used as a measurc of the backgroand variability. Le cannot be calculated when the bac und count
is zcro.

' Lat-Sample No The number assigned by the LIMS software to tack samples received on the same day for a given client. The
samplc numbec is a scquential aumber assigned to each sample in the Lot

e MDCMDA Detection Lovel based o instrument background or blank, adjusted by the EFficicacy, Chomical Yield| and Volume
with a Type I and 11 error probability of approximately 5%. MDC = (4.65 *

Sqr((BkgmdCat/BkgmdCatMinySCntMin) + 2.71/SCatMin) * (ConvFet/(EFF * Y1d * Aba * Vo) * ngcht). For
LSC methods the barch blank is nsed as a measure of the background variability.

Primary Detector The instriment identifier assoeiated with the analysis of the sample aliquot.
Ratio U-234/U-238  The U-234 result divided by the U-238 result. The U-234/U-238 calo for nasural uranium in NISTSRM 4321C s

1.038.

RsYMDC Ratio of the Resalt to the MDC. A value greater than | may indicate activity above background at a high leve! of
confidence. Caution shauld be used when applying this factor and it should be used in concert with the qualifiers
associszed with the result.

Rst/TotUcert Ratlo of the Result [o the Total Uncertainty. If the uncerzinty has a coverage factar of 2 o value greater than L may

indicats octivity sbove background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should he used when applying this factar and {t should be used in congert with the quhliGiers

' associaed with the result
Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.
RER - The equation Replicaie Eror Ratio = (S-D)/{sqre(TPUS* + TPUd3)) as defined by (CPT BOA where § i the original

sample result, D is the result of the duplicate, TPUs is the tato] uncenainty of the original sample and TPUd is the
total uncextainty of the duplicate sauple.

§DG Szmple Dellvery Group Number assigned by the Clicat or nssigacd by STL Richland upon sumple rece L.
Sum Rpt Alpha The sum oF the reported alpha spec msults for tests derived from the same sample excluding duplicate sesult where
Spec Rat(s) the results ace in the same units,
W Work Order The LMY solkware 03sign teat specific identifier
Yicld The recovery of the racer adde& to the sample such as Pu-242 used to trace 8 Pu-239/40 method. :

. ! DU |
STL Richland e e
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Sample Results Suramary DatA: 08-Dec-03

STL Richland STLR
Ordered by Method, Batch No., Client Sample ID.

‘Report No. : 24328 SDG No: 24132

Clientid MDCor
Batch  Work Crder Perameter Result + Uncertsinty( 23) Qual Unite Yield MDA CROL RER2
3286588 RICHRC5005 '
310124-1 4
FITMMIAA RA-226 5.75E-02 + 7.05E-02 U pGIL 100% 1.14E-01 1.0GE+CO
310124-1 DUP ;
FI7MMIAD RA-226 «4,10E-02 +- 1.47E-01 U pCVL 100% 2.89E-01 1{.00E+00
3288599 RICHRCSUGS
3101241
F17MMIAC RA-228 8.80E-01 + 5.24E-01 J pCiL 82% 8.44E-01° J.00E+00
310123-1 DUP
FITMMIAE RA-228 1.17E+00 +- S5.97E-01 J pClL 83% 98.01€-01 3.00E+00

No.of Results; 4

STL Richtand RER2 - Replicate Ervor Ratin = (S-D){sqrt{sq(TPUsHsq(TFUD)] a8 defined by ICPT BOA. .
J Quul - Na Uje qualifier ling been astigned and the result is below the Reporting Lint, RL (CRDL) or Repart Value Is Estimated.

rPISTLRGhSaSum A
mary2 V4.04 AS7 U Qual - Analyzed for, but the result is Jesp than the MdeMdafTotal Uncert or gamma scan sofvware dfd not ldoutify the nuclide-
' . .

]
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STL Richland STLR
Ordered by Methad, Batch No, QC Typs,.
Report No. : 24328 ' SDG No.: 24132
Bateh
Work Order Parameter Result +- Uncertainty { 2s) Qual Units Yield Recovery | Bias ~ MDC[MD:
RICHRCS00S ’
3286598 BLANK QC .
F2F271AA  RA-226 8.95E-02 + 1.47E-01 U pCik  _100% 2.71E-01
32a8586 LGS
FeF271AC RA-226 3.10E+00 # 7.30E-01 pCiL 100% 100% 0.0 2.03E-01
RICHRCSQ0S
3288509 BLANK QC
F2F291AA RA-228 2.10E+00 + 7.71E-01 J pCilL 84% . B.57E-01
3286599 LGS
F2F291AD RA-228 1.34E4+01 +- 2.88E+00 pCi/L 83% 118% 02 8.17E-01
F2F291AC RA-228 1.28E+01 + 2.77E+00 ' pCifL 84% 114% 0.1 B.94E-01

No. of Results: 5

ST Richiand Bias - (RosulVExpected)s) a3 delined by ANST N1330.

FRISTLRehGcSum 3 Qual - No Ujs quolifior his becn assignd and the result is below die Reporting Limit, RY. (CRDL) ot Report Value i3 Estmated.
mary V4.04 AS? U Qual - Annlyzed for, but the result g 1ess than the Mde/Mda|Total Uncert or gamma sean softwsrn did not identily thé muctide.

7
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FORM | Date: 08-Dec-03 N
SAMPLE RESULTS
Lab Name: STL Richland SDG: 24132 Collection Date: 10/7/2003 8:30:00 AM v
Lot-Sample No.: 13.020311-1 ReportNo.: 24328 Recelved Date:  10/3/2003 11:50:00 AM H
Clisnt Sample ID: 310124-1 COC No, : Matrix: WATER .
Qrdered by Client Sampte D, Balch No.  ©
Result Count Tatal MOCJMDA, Rpttnit, Yisld Rst/MDC, Analysls, Tatal 5 Allquot Primary ‘:'
Porametar Qual Emar{zs) |Uncei{as) Aclonlev Le CRDL(RL) RsiTafUcert  Prep Date Size Size Dsteclor 4
a
Batch: 3266583  RICHRCS005 Work Order: F17MMIAA Report DBID: BF17MMID g
AA-228 . 675502 U 6.97E-02 7.05E-02 1.14E-01 pCWL 100% 0.51 12/3/03 05:28 p Ds001 Asciwvs ©
4.31E-02 {.00E+00 (1.6) L
Baich: 3288589 RICHRCE0a5 Wark Order: F1783M1AC Report DBID: S8F17TMM30 .
AA-228 B.B80E-01 J 4.97E-01 5.24E-0 B.44E-01 pCliL 82% (1) 12/8/03 08:48 a 0.6001 GPC3C
3.86E-01 3.0DEs00 {3.4) L
MNo.of Results: 2 Commants:
= !
i
i
TL Richiand PADCMDA, Lc - Datection, Decislan Leval based an instrument background or blank, adjustad by the sample Etficlenoy, Yield, and Volume.

WSTLRchSample J Qual - No Uj< qualitier has bheen asslgned and the resuflis baiow the Reparting Limit, RL (CRDL) or Report Valua is Estimated.
208 Ag7 . UQual-Analyzedtor, but the resull Is less than the Mdc/dajTotal Uncert or gamma scan sofiware did not ldentily the puclide,

70=-80-J%H
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FORM It

[
N
S
(8]
L
Date: 03-Dec-03 Y]
DUPLICATE RESULTS a8
Lab Neme: STL Richland SDG: 24182 Collection Date: 10/7/2003 8:30:00 AM -
a1
Lot-Sample No.: J3.1090311-1 Report No.: 24328 Recelved Date:  10/9/2003 11:50:00 AM =
Client Sample ID: 310124-1 DUP COCNo.: Matrix: WATER @
Result, Caunt Total MDCJMDA, Hpt Unit, HsUMDGC, Analysls, TotalBa  Allquot  Primary o
Parameter OngRst  guay Error{2s) Uncert{ps) Aclionley  CRDL Yield RstTollcet  Prep Dala Size Sbkxo Detaclor @
Batch: 3285598 RICHRCSH05 Work Order: FIZMMIAD Report DB [D; F{7MMIDR Orlg Sa DR 1D: SF1704M10 §
RA22% -410E-02 U 1.48E-01 1.47E-01 2.89E-01 pClL 100% -0.14 12/3/03 05:27 p 05013 ASC2HA ¢©
§75E02 U RER2 12 1.00E+00 -0.56 L
Balch: 3288800 RICHRCS005 Work Order: FIZMMIAE Report DB ID: FITMMIER Orig Sa DE 1D: SF17MM10 ‘
RA-223 1176400 4  5.69E-0t §.97€-01 9.01€-01 pCilL 83% {1.3) 12/6/03 08:46 a 05011  GPC3D
BBOEY J RER2 0.7 3.00E+D0 {3.9) L
Npo. of Results: 2 Comments: r
{
<
i
1
t
TL Richland RER? - Replicate Exvar Ratlo = (8-DY{sqrtisq{TPUD)+5q(TPUAN] as defined by ICPT BOA.

MISTLRehDupva 0 MOCIMDA, L - Detection, Declsion Level based an instrument background or blank, adjasted by the sanple Efficlency, Yield, and Volume.

ag? J Qual - No Uje qualifier lias been nysigned and the result is belost the Reporting Limit, RL {CRDL) or Repar? Volua Is EsBmaled.
U Qual- Analyzed for, bus the result is less than the Mdc/Mda{Totdl Uncert or gamma scan sofiware did not ideatily the nuclide.

¥0-60~2%H
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FORM Ui Date: 09-Dec-03
[55]
BLANK RESULTS . W
’ -
Lab Nsme: STL Richland SDG: 24132 &
Marix; WATER ReportNo.: 24328
Count Tolal. mocppa, AptUnit, RsSVADC, Analysis, Total 8a Aliguol Primeary "3’:
Parameler Aesut Oual Emar{2sa) Uncent{ 2 5) Le CROL Yiglg RsUTollcert  Prep Date Size Blze Delector &
Batch: 3206598 RICHRCS005 Work Ocder: F2F271AA Mleporl DB ID: FZF271AB o
RA-225 ag9s5e02 U 1.47E-01 1.47E-01 2.71E-01 pCiL 100% 0.16 12/3/0305:31 p 0.5017 ASC3HB %
1.21E-01 {.00E+D0 - 0.54 L [
Batch: 3285599 RICHRCS00S . WaorkOrder: F2F281AA Repori €8 ID: F2F231AB
Ra-228 2.10E+00 J 6.58E-01 7.71E-01 9.576-01 pCL 84% (2.2) 12/6/03 08:46 a 0.5017 GPC4A
4.41E-01 3.00E+0D (5.4) L
No. of Resulls: 2 Cammenis: '
—d
> A
A
g
iy
€
i
iTL Richand

$MDCIMDA,Le - Detection, Decision Leve) based on instrument backgraund or blank, adjusted by the sample Efficiency, Yield, and Volume,

PISTLRchBlank § Qual - Na Ule quatifier has been assigned and the vesult Is helow (he Reposting Lirdt, RL (CRDL) or Repart Value is Bstimated.
14.04 A97 U Qual - Analyzed for, bt the result is less thon the Mde/Mae]Tolal Uncerl or gamma scan software did nat ideatify the auclide.

0-80-1%R
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FORM I Date: 09-Dsc-03
®
LCS RESULTS w
. =
L
LabName: STL Richland SDG: 24132 u
Malrlx: WATER RepartNo.: 24328
. g
Count Tolat Report Expecfed Recovery, Analyals, Allquat Pamary ¥
Parameler Result Qual Emar(2s) Unoerl{2s) MDC|MDA tnlt Yield Expeeted  Uncert Bias Prep Dato Size Delsctor @
: a
Hatch: 3288598 RICHAC5005 Wark Order: F2F271AC Report DB ID: F2F271CS é
RA-228 A.10E+400 425E-01  7.30E-01 2.08E-01 pClL 100% 3.11E+00 1.72E-01 100% 12/3/03 0530 p 0.5048 ASCsSUC ¢
Reo Limits; 70 130 0.0 L
Balch: 32885¢D RICHRCEODS Work Order: F2F281AC Report DB ID: F2F281C§
RA-228 1.28E+01 1.30E+00 277E4+00  8.94E-01 pCil 84% 1.12E+01 2.79E-11  114% 12/6/03 08:46 a 0.5046 GPC48
Rec Limits: 70 130 0.1 L
Balch: 3286583 RICHACSANS Work Order: F2F291AD Report DB ID: F2F231DS .
- RA-228 1.34E401 1.35E+00  28BE+00 S.17E-01 pCiL 83% 1.13E+01 2.83E-01 (18% 12/6/03 10:38 a 0.5085 GPC4AC o
- Reg Limfits: 70 130 0.2 L T
No. of Results; 3 Commanis: Z
<
}
i
\
TL Richland Blos - (ResulVEvpected)-1 es defined by ANSUN13.30.
’STLAchLes

4.04 A97

y0=80~J8H

wegy
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Tel: 509 375 3131 Fax: 509 375 5550
www stl-inc.com

January 6, 2005

CCl Analytical Laboratories, Inc.
8620 Holly Drive
Evereuw. WA 98208

Attention: Chuck Rancatti

Date Received in Lab : October 29, 2004
Sample Type : One (1) Water
SDG Number : 27309
CASE NARRATIVE
L Introduction

On October 29, 2004, one water sample was received at the STL Richland (STLR) laboratory for
radiochemical analysis. Upon receipt, the sample was assigned the STLR identification number as
described on the cover page of the Analytical Data Package report form. This sample was assigned to
e Lot Number J41290344.

1L Sample Receipt
The sample was received in good condition and no anomalies were noted during check-in.
196 Analytical Resuits/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information; analytical results and the appropriate associated statistical
uncertainties.

The analyses requested were:
Radium-226 by method RICH-RC-5005 (EPA 903.1)
Radium-228 by methed RICH-RC-5005 (EPA 904.0)

i Leadersm ‘Envi‘rq!iime'h‘tal'Tes_tihg K Severn Trent Laboralories, Inc.




CCI Analytical Laboratories, Inc.
January 6. 2005

IV, Quality Control

The analytical result for each analysis performed includes a minimum of one laboratory control sample
(LCS), and one reagent blank sample analysis. Any exceptions have been noted in the “Comments”
section.

Y. Comments

Radium-226 Analysis:
The LCS was spilled while processing. However, the data is accepted as spike recoveries as a

whole show the procedure to be in control. Except as noted, the LCS, batch blank, sample and sample
duplicate results are within acceptance limits.

Radium-228 Analysis:
Upon first analysis, the Ra228 analysis failed. The batch was re-analyzed with the remaining

sample volume; the results are acceptable. Except as noted, the LCS, batch blank, sample and sample
duplicate results are within acceptance limits.

[ certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. The Laboratory Manager or a designee, as
verified by the following signature has authorized release of the data contained in this hard copy data
package.

Reviewed and approved:

t

Erika Jordan
Project Manager



Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES)

Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, 131 RICH-RC-5017

EPA 900.0 Alpha & Beta RICH-RC-5014

EPA 903.1 Ra-226 RICH-RC-5005

EPA 904.0 Ra-228 RICH-RC-5005

EPA 905.0 Sr89/90 RICH-RC-5006

ASTM D2460 Total Radium RICH-RC-5027

Standard Method 7500-U-C & ASTM D5174 [Uranium RICH-RC-5058

EPA 906.0 Tritiumn RICH-RC-5007
INOTE:

iThe Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)

The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narrative)

Uncertainty Estimation

STL Richland has adopted the internationally accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Edition”. The approach, “Law of Propagation of Errors”,
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(x.y.2....)-
The components (x,y,2z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u;) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated .
by statistical methods, or type B. evaluated by vther means. Uncertainties not included in the components, R
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u;) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors” equations and specific example are
available on request.

S‘Fl._Hi—ghland
rotGeneratlnfo v3.72



Report Definitions

"Action Lev

Bawch

Bias

COC No

Count Error (#s)
Total Uncert (#s)
u..Combined

Uncertainty.

t#s), Coverage
Factor

: CRDL (RL)

e

. Lut-Sample No

. MDC[MDA

. Ratio U-234/U-238

Primary Detector

RstMDC

Rst/TotUcert

Report DB No

RER

SLG

Sum Rpt Alpha

An agreed upon activity level used to trigger some action when the final result is greater than or cﬁual to the Action
Level. Often the Action Level is related to the Decision Limit.

The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Defined by the equa-xion (ResulvExpected)-! as defined by ANSI N13.30.
Chain of Custody Number ussigned by the Client or STL Richland.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated 1o give a measure
of the uncertainty associated with the result, u. the combined unceriainty. The uncertainty is absolute and in the
samc units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “default”
nominal detection limit. Often referred to the reporting level (RL)

Decision Level hused on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type [ error probability is approximately 5%. Le=(1.645*
Sqrt(2*(BkgmdCnv/BkgmdCntMin)SCntMin)) * (ConvFc(Eff*Y1d*Abn*Vol) * IngrFet). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yicld, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65*
Sqrt((BkgrndCnt/BkgmdCntMin)/SCatMin) + 2.71/SCntMin) * (ConvFct/(Eff * Y1d * Abn * Vol) * IngrFet). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio [or natural uranjum in NIST SRM 4321C is
1.038.

Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the resuit.

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-D)/[sqri(TPUs? + TPUd?)) as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where

rotGenerallnfo v3.72

: Spec Rsi(s) the results are in the same units.

, Waork Order The LIMS software assign test specific identifier.

- Yicld The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.
STL Richland




Report No. : 27620

Sample Results Summary
STL Richland STLR

Ordered by Method, Batch No., Client Sample ID.

Date: 06-Jan-05

SDG No: 27309

Client Id MDC or
Batch  Work Order Parameter Resuit +- Uncertainty ( 2s) Qual Units Yield MDA . CRDL RER2
4303134 RICHRCS005
410110-26
GVVQJ1AA RA-226 1.39E-01 +- 6.99E-02 J pCilL 100% 7.40E-02 1.00E+00
4J21009-01 DUP
GVMVF1AF RA-228 1.72E+00 +- 4.27E-01 pCiL 100% 1.24E-01 1.00E+00
4352245 RICHRCS5005
410110-26
GVVQJ3AC RA-228 2.85E-01 + 2.56E-01 u pCilL 90% 4.20E-01 3.00E+00

No. of Results: 3

STL Richland RER2

rptSTLRchSaSum
mary2 V4,10 AS7

6

- Replicate Error Ratio = (S-D)/(sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

J Qual - No Uj< qualifier has been assigned and the result is below the Reporting Limit, RL (CRDL) or Report Value Is Estimated.
U Qual - Analyzed for, but the result is less than the Mdc/MdafTotal Uncert or gamma scan software did not identify the nuciide.



QC Results Summary Date: 06-Jan-05

STL Richland STLR
Ordered by Method, Batch No, QC Type,.
Report No. : 27620 : SDG No.: 27319
Batch .
Work Order Parameter Result + Uncertainty { 2s) Qual Units Yield Recovery Bias MOC|MDA
RICHRC5005
4303134 BLANK QC
GVRIE1AA  RA-226 7.40E-02 +- 4.95E-02 J pCilL 100% 6.38E-02
RICHRCS5005
4352245 BLANK QC
G1CHK1AA  RA-228 6.12E-01 +- 2.84E-01 J pCi/L 90% 3.69E-01
4352245 LCS
G1CHK1AD RA-228 5.05E+00 + 1.11E+00 pCi/L 90% 98% 0.0 4.19E-0t
G1CHK1AC RA-228 5.21E+00 +- 1.14E+C0 pCiL 90% 101% 0.0 4.23E-01
No. of Resuits: 4
]
STL Richland Bias . (Result/Expected)-1 as defined by ANSIN13.30.

rptSTLRchQeSum J Qual - No U}« qualifier has been assigned and the result [s below the Reporting Limit, RL (CRDL) or Report Value is Estimated.
mary V4,10 A97

7



FORM |
SAMPLE RESULTS

Date: 06-Jan-05

©o

Lab Name: STL Richland SDG: 27309 Collection Date: 10/26/2004
Lot-Sample No.: J4J290344-1 Report No.: 27620 Received Date:  10/29/2004 11:00:00 AM
Client Sample ID: 410110-26 COC No. : Matrix: WATER
Project: 410110 Ordered by Client Sample 1D, Baich No.
Result Count Total MDC|MDA,  Rpt Unit, Yletd Rst/MDC, Analysis, TotalSa  Aliquot Primary
Parameter Qual Error(28s) Uncert(2s) Action Lev Le CRDL(RL) RstTotUcert Prep Date Size Size Detector
Batch: 4303134 RICHRC5005 Work Order: GVVQUJIAA Report DB ID: SGVVQJ10
RA-226 1.396-01 J 6.45E-02 6.99E-02 7.40E-02 pCi/L 100% (1.9) 12/10/04 11:25 a . 0.8594 ASCHMA
2.98E-02  1.00E+00 (4. L
Balc’:h: 4352245 RICHRCS5005 Work Order: GVVQJIAC Report DB ID: SGVVQJ30 . .
RA-228 2.85E-01 U 2.560E-01 2.56E-01 4.20E-01 pCilL 90% 0.68 1/5/05 08:35 a 0.9795 GPC3D
1.93E-01  3.00E+00 (2.2) L
No. of Results: 2 Comments:

STL Richland

rptSTLRchSample
V4.10 A97

MDC{MDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
J Qual - No U|< qualifier has been assigned and the result is below the Reporting Limit, RL (CRDL) or Repori Value Is Estimated.
U Qua - Analyzed for, but the result is less than the Mdc/Mda|Totat Uncert or gamma scan software did not identify the nuclide.



FORM (I

DUPLICATE RESULTS

Date: 06-Jan-05

Lab Name: STL Richland SDG: 27277 Collection Date: 10/21/2004 8:05:00 AM
Lot-Sample No.: J4J270337-1 Report No.:. 27620 Recelved Date:  10/27/2004 3:40:00 PM
Client Sampile ID: 4J21009-01 DUP COC No.: Matrix: WATER
Result, Count Total MDC|MDA, Rpl Unit, Rst/MDC, Analysis, Total Sa Aliquot Primary
Parameler OrigRst  qua) Error(2s) Uncert(2s) ActionLev  CRDL Yielg RsVUTotUcert  Prep Date Size Size Detector
Batch: 4303134 RICHRC5005 : Work Order: GVMVF1AF Report DB ID: GVMVF1FR Orig Sa bB ID; 9GVMVF10
RA-226 1.72E+00 2.37E-01 4.27E-01 1.24E-01 pCilL 100% - (13.9) 12/10/04 10:58 a 0.9379 ASC3RA
1.17E€+00 RER2 2.2 1.00E+00 (8.1) L
No. of Results: 1 Comments:

STL Richland

RER2

- Replicale Error Rutio = (S-DY[sqrt(sq(TPUs)+sq(TPUd))) as defined by ICPT BOA.

rptSTLRchDupV4.1 MDC|MDA,Lc - Detection, Decision Level based on iustrument background or blank, adjusted hy the sample Efficiency, Yield, and Volume.

0 A97



FORM I Date: 08-Jan-05

BLANK RESULTS
Lab Name: STL Richland _ SDG: 27319
Matrix: WATER Report No. :* 27620
Count Total MDCI|MDA,  Rpt Unit, RsYMDC, Analysis, Total Sa  Aliquet Primary
Parameter Result Qual Emor(2s) Uncert( 2 s) Le CRDL viela RstTotUcert  Prep Date Size Size Detector
Batch: 4303134 RICHRC5005 ' Work Order: GVR1E1AA Report DB ID: GVRIE1AB
RA-226 740E-02 J 4,74E-02 4.95E-02 6.38E-02 pCit. 100% (1.2) 12/10/04 11:19 a 1.0031 ASCEHA
257E-02 1.00E+00 (3) .
Batch: 4352245 RICHRC5005 Work Order: GICHK1AA Report DB ID: G1CHK1AB
RA-228 6.126-01 J 2.59E-01 2.84E-01 3.69E-01 pCiL 90% (1.7) 1/5/05 08:35 a 1.0012 GPC4B
1.68E-01 3.00E+00 (4.3) L
No. of Resuils: 2 Comments:
=
STL Richland MDC|MDA,Lc - Detection, Declsion Level based on Instrument background or blank, adjusted by the sample Efficiency, Yleld, and Volume.
rpISTLRchBlank J Quat - No Uj< qualifier has been assigned and the result is below the Reporting Limit, RL (CRDL.) or Report Value is Estimated.

V4.10 A97

-



FORM II

Date: 06-Jan-05

LCS RESULTS
Lab Name: STL Richland SDG: 27319
Matrix: WATER Report No.: 27620
Count Total Report Expected  Recovery, Analysis, Aliquot Primary
Parameter Result Qual Error{2s) Unceri(2 s) MDC|MDA Unit Yield Expected Uncert Bias Prep Date Size Detector
Batch: 4352245 RICHRC5005 Work Order: G1CHK1AC Report DB ID: G1CHKI1CS
RA-228 5.21E+00 5.63E-01 1.14E+00 4,23€E-01 pCiL 90%  5.14E+00 1.27E-01 101% 1/5/05 08:36 a 1.0027 GPC4C
Rec Limits: 70 130 0.0 L
Balch: 4352245 RICHRCS5005 Work Order: G1CHK1AD . Report DB ID0: G1CHK1DS
RA-228 5.05E+00 5.51E-01 1.11E+00 4.19E-01 pCilL 90% 5.13E+00 1.27E-01 98% 1/5/05 08:36 a 1.003 GPC4D
Rec Limits: 70 130 0.0 L
No. of Results: 2 Comments: T
Jy
STL Richland Bias - (Resul/Expected)-1 as defined by ANSI N13.30.
rptSTLRchLcs

V4.10 A97



Analytical Data Package Prepared For

CCI Analytical Laboratories

Radiochemical Analysis By
STL Richland

2800 G.W. Way, Richland Wa, 99354, (509)-375-3131.
Assigned Laboratory Code: STLR
Data Package Contains /. L Pages

Report No.: 32311

Work Order Report DB ID  Batch No.

SDG No. Order No.  Client Sample ID (List Order) Lot-Sa No.
31532 604142-1 J6E010221-1 H4GNV1AA  9H4GNV10 61 29148
6041421 J6E010221-1 H4GNVIAC  9H4GNV10 61 29149
STL Richland -
1

rotSTLRchTitle v3.73
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STL Richland
. . 2800 G Washi Wi
Certificate of Analysis g, WA 0035

Tel: 509 375 3131 Fax: 509 375 5590
www.stl-inc.com

Tune 9, 2006

CCI Analytical Laboratories, Inc.
8620 Holly Drive
Everett, WA 98208

Attention: Chuck Rancatti

Date Received in Lab : May 1, 2006
Sample Type : One (1) Water
SDG Number 2 31532

CASE NARRATIVE

1. Introduction

On May 1, 2006, one water sample was received at the STL Richland (STLR) laboratory for
radiochemical analysis. Upon receipt, the sample was assigned the STLR identification number as
described on the cover page of the Analytical Data Package report form. This sample was assigned to
Lot Number J6E010221.

II. Sample Receipt

The sample was received in good condition and no anomalies were noted during check-in.

111, Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information; analytical results and the appropriate associated statistical
uncertainties.

The analyses requested were:

Radium-226 by method RICH-RC-5005 (EPA 903.1)
Radium-228 by method RICH-RC-5005 (EPA 904.0)

' - Leaders in Environmental Testing © -

Severn Trent Laboratories, Inc.



CCI Analytical Laboratories, Inc.
June 9, 2006

IV. Quality Control

The analytical result for each analysis performed includes a minimum of one laboratory control sample
(LCS), and one reagent blank sample analysis. Any exceptions have been noted in the “Comments”
section.

V. Comments

Radium-226 Analysis:
The LCS, batch blank, sample and sample duplicate results are within acceptance limits.

Radium-228 Analysis:
The LCS, batch blank, sample and sample duplicate results are within acceptance limits.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. The Laboratory Manager or a designee, as

W\ verified by the following signature has authorized release of the data contained in this hard copy data
package. ‘

Reviewed and approved:

Sherryl ﬂ Adam )
Project Manager




Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, 1131 RICH-RC-5017
EPA 800.0 Alpha & Beta RICH-RC-5014
EPAS03.1 Ra-226 RICH-RC-5005
EPA 9040 = Ra-228 RICH-RC-5005
EPA 905.0 Srg89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174 _{Uranium RICH-RC-5058
EPA 806.0 Tritium RICH-RC-5007
NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)
The Gross Beta LCS is prepared with Sr/Y-80 (uniess otherwise specified in the case narrative)

Uncertainty Estimation

STL Richland has adopted the internationally accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Edition™. The approach, "Law of Propagation of Errors”,
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(X,Y,2,...)-
The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u;) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u;) multiplied by the coverage factor (1,2, 0r 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

STL Richland 4



Report Definitions

Action Lev

Batch

Bias

COC No

Count Error (#s)
Total Uncert (#s)
u._ Combined
Uncertainty.

(#s), Coverage

Factor
CRDL (RL)

Le

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

The QC preparation batch number that relates laboratory samples'to QC samples that were prepared and analyzed
together.

Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richland.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u. the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “default”
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2"‘(Bkgdent/BkgmdCntMin)/SCntMin)) * (ConvFct/(Eff*Y1d*Abn*Vol) * IngrFet). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot. :

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and 11 error probability of approximately 5%. MDC= (4.65*
Sqrt((Bkgdent/BkgdenMin)/SCnMin) +2.71/SCntMin) * (ConvFct/(Eff * Yid * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Rst/MDC Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result. '

Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Report DB No Sample Identifier used by the réport system. The number is based upon the first five digits of the Work Order
Number.

RER The equation Replicate Error Ratio = (S-D)/[sqrt(TPUs?+ TPUd?)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.

Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where

Spec Rst(s) the results are in the same units.

Work Order The LIMS software assign test specific identifier.

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Richland 5




Sample Results Summary Date: 07-Jun-06
STL Richland STLR

Ordered by Method, Batch No., Client Sampie ID.

Report No. : 32311 SDG No: 31574
Client Id MDC or
Batch  Work Order Parameter Result +- Uncertainty ( 2s)  Qual Units Yield MDA CRDL RER2

6129148 RICHRCS5005

20060427-32 DUP
H4W7P1AF RA-226 3.64E-02 +- 1.09E-01 U pCi/lL 90% 2.03E-01 1.00E+00
604142-1
HAGNV1AA RA-226 2.88E-02 + 9.30E-02 u pCilL 100% 1.78E-01 1.00E+00
6129149 RICHRC5005
20060427-32 DUP A
H4W7P1AG RA-228 3.47E-01 +- 2.32E-01 U pCilL 79% 469E-01 1.00E+00 1.0
604142-1
H4GNV1AC RA-228 7.32E-01 +- 2.61E-01 J pCi/L 87% 4.16E-01 3.00E+00
No. of Results: ‘ 4
STL Richland RER2 - Replicate Error Ratio = (S-D)/ [sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

rptSTLRchSaSum J Qual - No U|< qualifier has been assigned and the res

mary2 V4.15.0 A97 U Qual - Analyzed for but not detected above limiting criteria.

gamma scan software.

6

ult is below the Reporting Limit, RL (CRDL) or Report Value is Estimated.

Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by



QC Results Summary Date: 07-Jun-06

STL Richland STLR
Ordered by Method, Batch No, QC Type,.

Report No. : 32311 SDG No.: 31532
Batch
Work Order Parameter Result + Uncertainty ( 2s) Qual Units Yield Recovery Bias  MDC|MDA
RICHRCS5005
6129148 BLANK QC
H40QVIAA  RA-226 -1.09E-01 +- 1.41E-01 U pCilL 110% 2.89E-01
6129148 LCS '
H40QVIAC  RA-226 1.34E+00 +- 3.66E-01 pCilL 100% 97% 0.0 1.85E-01
RICHRC5005
6120149 BLANKQC ’
H40QW1AA  RA-228 6.14E-02 +- 1.58E-01 U pCi/L 99% 3.76E-01
6129149 LCS
H40QW1AC RA-228 4.76E+00 +-7.31E-01 pCilL 88% 94% 0.4 3.91E-01

No. of Results: 4

STL Richland Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQcSum U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mde/Mda or Total Uncert or not identified by

mary V4.15.0 A97 gamma scan software.

7
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FORM I Date: 07-Jun-06
SAMPLE RESULTS
Lab Name: STL Richland SDG: 31532 Collection Date: 4/27/2006
Lot-Sample No.: J6E010221-1 Report No.: 32311 Received Date:  5/1/2006 10:30:00 AM
Client Sample ID: 604142-1 COC No.: Matrix: WATER
Ordered by Client Sample ID, Batch No.
Result Count Total MDC|MDA, Rpt Unit, Yield  Rst/MDC, Analysis, Total Sa  Aliquot Primary
Parameter Qual  Error (25) Uncert( 2 s) Action Lev Le CRDL(RL) Rst/TotUcert Prep Date Size Size Detector
latch: 6129148 RICHRC5005 Work Order: H4GNV1AA Report DB ID: SH4GNV10
RA-226 2.88E-02 U 9.3E-02 9.3E-02 1.78E-01 pCilL 100% 0.16 6/4/06 01:45 p 0.9797 . ASCKME
7.33E-02  1.00E+00 0.62 L
jatch: 6129149 RICHRC5005 Work Order: H4GNV1AC Report DB ID: SH4GNV10
RA-228 7.32E-01 J 2.4E-01 2.6E-01 4.16E-01 pCillL 87% (1.8) 6/6/06 06:26 a 0.9797 GPC4B
181E-01 3.00E+00  (5.6) L
No. of Results: 2 Comments:

STL Richland

rptSTLRchSample
V4.15.0 A97

J Qual - No U|< qualifier

has been assigned and the result is bel

MDCIMDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Effi

ow the Reporting Limit, RL (CRDL) or Report Va

clency, Yield, and Volume.
lue is Estimated.

U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mdc/Mda or Total Uncert or not identified by gamma scan software.



FORM Il
Date: 07-Jun-06
DUPLICATE RESULTS

Lab Name: STL Richland SDG: 31574 Collection Date: 4/27/2006 12:42:00 PM

Lot-Sample No.: J6E080115-4 Report No. : 32311 Received Date:  5/5/2006 11.00:00 AM

Client Sample ID: 20060427-32 DUP COC No. : Matrix: WATER

Result, Count Total MDC|MDA, Rpt Unit, Rst/MDC, Analyss, Total Sa Aliquot Primary
Parameter Orig Rst Qual  Error (2 s) Uncert( 2s)  Action Lev CRDL Yiel  Rst/TotUcert Prep Date Size Size Detector
jatch: 6129148 RICHRC5005 Work Order: H4WTP1AF Report DB 1D: H4WT7P1FR Orig Sa DB ID: gH4W7P10
RA-226 3.64E-02 U 1.1E-01 1.1E-01 2.03E-01 pCilL 90% 0.18 6/4/06 04:41 p 1.0007 ASC4UA
2.06E-02 U RER2 0.2 1.00E+00 0.67 L
3atch: 6129149 RICHRC5005 Work Order: H4W7P1AG Report DB ID; H4W7P1GR Orig SaDB ID: gH4W7P10
RA-228 3.47E-01 U 2.2E-01 2.3E-01 4.69E-01 pCill 79% 0.74 6/6/06 07:24 a 1.0007 GPC4A
522E-01  J RER2 1.0 1.00E+00 @) L
(<=}
No. of Results: 2 Comments:
STL Richland RER2 - Replicate Error Ratio = (S-D)/[sqr-t(sq(l'PUs)+sq(’I‘PUd))] as defined by ICPT BOA.
rptSTLRchDupV4.1 MDC|MDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
5.0 A97 J Qual - No U|< qualifier has been assigned and the result is below the Reporting Limit, RL (CRDL) or Report Value is Estimated.
han the Mdc/Mda or Total Uncert or not identified by gamma scan software.

U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less t



Date: 07-Jun-06

FORMII
BLANK RESULTS
Lab Name: STL Richland SDG: 31532
Matrix: WATER Report No.: 32311
Count Total MDC|MDA  Rpt Unit, Rst/MDC, Analysis, Total Sa Aliquot Primary
Parameter Result Qual [Error (29) Uncert( 2 ) ’ CRDL Yield  Rst/TotUcert  Prep Date Size Size Detector
atch: 6129148 RICHRC5005 Work Order: H40QV1AA Report DB ID: H40QV1AB
RA-226 -1.09E-01 U 1.4E-01 1.4E-01 2.89E-01 pCilL 110%  -0.38 6/4/06 04:40 p 10001  ASC7RH
1.32E-01 1.00E+00 -(1.5) L
latch: 6129149 RICHRC5005 Work Order: H40QW1AA Report DB ID: H40QW1AB
RA-228 6.14E-02 U 1.5E-01 1.6E-01 3.76E-01 pCilL 99% 0.16 6/6/06 07:24 a 1.0001 GPC4B
1.63E-01 3.00E+00 0.78 L
No. of Results: 2 Comments:

'y
(o=

adjusted by the sample Efficiency, Yield, and Volume.

STL Richland

rptSTLRchBlank
V4.15.0 A97

MDC|MDA,Lc - Detection, Decision Level based on instrument background or blank,

U Qual - Analyzed for but not detected above |

imiting criteria. Limit criteria is less than the M

dc/Mda or Total Uncert or not identified by gamma scan software.



Lab Name: STL Richiand

Matrix: WATER

FORM I . Date: 07-Jun-06

LCS RESULTS

SDG: 31632
Report No.: 32311

Result

Count

Total Report ' Expected Recovery, Analysis, Aliquot Primary
Parameter Qual Error (2 s) Uncert(2s) MDC|MDA Unit Yield Expected Uncert Bias Prep Date Size Detector
tch: 6129148 RICHRCS5005 Work Order: H40QV1AC Report DB ID: H40QV1 cs
RA-226 1.34E+00 2.4E-01 3.7E-01 1.85E-01 pCilL 100% 1.38E+00 3.50E-01 97% 6/4/06 04:42 p 1.0003 ASCEHA
» Rec Limits: 70 130 0.0 L
tch: 6129149 RICHRCS5005 Work Order: H40QW1AC Report DB 1D: H40QW1CS .
RA-228 4,76E+00 4.9E-01 7.3E-01 3.91E-01 pCilL 88%  5.05E+00 2.15E-02 94% 6/6/06 07:24 a 1.0003 GPC4C
Rec Limits: 70 130 -0.1 L
No. of Results: 2 Comments:
K
-—t
TL Richland Bias - (Result/Expected)-1 as defined by ANSI N13.30.
ASTLRchlcs

4.15.0 A97



